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(57)Abstract 

PROBLEM TO BE SOLVED: To provide toner with which 
a stable image is formed over a long term and a high- 
resolution and high-definition image having no image 
defect such as fogging. 

SOLUTION: The toner for developing an electrostatic 
charge image including at least resin and a colorant is ' i ''■ 
characterized in that the arithmetic mean value of ^ _ '■'^omizS:) ' 

toner's shape coefficient SF-1 shown by a following ' , ^ __^2.-.-"<^ji 

expression (1) is 125 to 170, and the ratio (SF-1/SF-2) ^ ' " ' '^'^ * 

of the arithmetic mean value thereof to a shape S (2; 

coefficient SF-2 shown by a following expression (2) is 
1.10 to 1.52, and particles existing within a diameter 
equivalent to he circle of >0.60 jj,m and <1.00 j^rn 
measured by a flow type particle image analysis device 
are <5.0 number %. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the toner for electrostatic-charge image development which contains resin and a 
coloring agent at least The arithmetic mean values of shape factor SF-1 shown by the following 
formula (1) of this toner are 125-170. The ratios (SF-1/SF-2) of the arithmetic mean value of 
shape factor SF-2 furthermore shown by the following formula (2) are 1 .1 0-1 .52. And the toner 
for electrostatic-charge image development with which the particle which exists in the range of 
or more 0.60 the less than 1 .00-micrometer projected area diameter measured by the flow type 
particle image analysis apparatus is characterized by 5.0-piece being several % or less. 
[Equation 1] 
S (1 ) 

SF-1= ' — — X 

^ (2) 

immmm^)' loo 

SF-2= X 

[Claim 2] In the manufacture approach of the toner to which it comes to carry out welding of the 
resin particle in a drainage system medium at least The arithmetic mean values of shape factor 
SF-1 shown by said formula (1 ) of this toner are 1 25-1 70. The ratios (SF-1 /SF-2) of the 
arithmetic mean value of shape factor SF-2 furthermore shown by said formula (2) are 1.10-1.52. 
And the manufacture approach of a toner that the particle which exists in the range of or more 
0.60 the less than 1 .00-micrometer projected area diameter measured by the flow type particle 
image analysis apparatus is characterized by 5.0-piece being several % or less. 
[Claim 3] The electrostatic latent image formed on the photo conductor is made to counter the 
developer layer which consists of a toner for 1 component electrostatic-charge image 
development formed on the developer conveyance member in the state of contact. In the image 
formation approach including the development process which develops with the toner for 
electrostatic-charge image development containing the coloring particle which consists of resin 
and a coloring agent at least, and an external additive The arithmetic mean values of shape 
factor SF-1 shown by said formula (1) of this toner are 125-170. The ratios (SF-1 /SF-2) of the 
arithmetic mean value of shape factor SF-2 furthermore shown by said formula (2) are 1.10-1.52. 
And the image formation approach that the particle which exists in the range of or more 0.60 the 
less than 1 .00-micrometer projected area diameter measured by the flow type particle image 
analysis apparatus is characterized by 5.0-piece being several % or less. 
[Claim 4] The electrostatic latent image formed on the photo conductor with the toner for 
electrostatic-charge image development which consists of a coloring particle which consists of 
resin and a coloring agent at least, and an external additive In the image formation approach 
including the process which collects the development process which develops, the process 
which imprints said toner to an image formation base material, the process which removes the 



JP,2002-221826,A [CLAIMS] 



2/2 V 



non-imprinted toner whicin remained on the photo conductor from a photo conductor according 
to a cleaning device, and the toners removed from the photo conductor, and is returned to the 
development section The arithmetic mean values of shape factor SF-1 shown by said formula (1) 
of this coloring particle are 125-170. The ratios (SF-1/SF-2) of the arithmetic mean value of 
shape factor SF-2 furthermore shown by said formula (2) are 1.10-1.52. And the image formation 
approach that the particle which exists in the range of or more 0.60 the less than 1.00- 
micrometer projected area diameter measured by the flow type particle image analysis apparatus 
is characterized by 5.0-piece being several % or less. 

[Claim 5] In the image formation approach including the development process which develops the 
electrostatic latent image formed on the photo conductor by the two component developer 
which consists of a carrier and a toner The arithmetic mean values of shape factor SF-1 shown 
by said formula (1) of the coloring particle in this toner are 125-170. The ratios (SF-1 /SF-2) of 
the arithmetic mean value of shape factor SF-2 furthermore shown by said formula (2) are 1.10- 
1 .52. And the image formation approach that the particle which exists in the range of or more 
0.60 the less than 1 .00-micrometer projected area diameter measured by the flow type particle 
image analysis apparatus is characterized by 5.0-piece being several % or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the toner for 
electrostatic-charge image development, and a toner and the image formation approach which 
are used for a copying machine, a printer, etc. 
[0002] 

[Description of the Prior Art] Although various approaches are learned as a xerography Generally 
an electrostatic latent image is formed on a photo conductor with various means using the 
photoconductivity matter. Subsequently, negatives are developed with the toner (developer) 
which has electrification with this reverse latent image, it develops, and after imprinting the 
obtained toner image to imprint material, such as paper, if needed, it is established as a toner 
image on imprint material with heat, a pressure, etc., and obtains a duplication. 
[0003] The development method in a xerography is mainly divided into an one component system 
development method and a binary system development method. Moreover, there are magnetism 
and nonmagnetic in an one component system development method further, and as for 
magnetism, a magnetic material is not included in a toner, and nonmagnetic does not include a 
magnetic material and is becoming in use [ a nonmagnetic one component system development 
method ] recently. 

[0004] A nonmagnetic one component system development method has the unnecessary carrier 
particle needed by the binary system development method,-izing also of the developer can be 
carried out [ a miniaturization and lightweight ], and, recently, many developers which used 
monocomponent toner are used increasingly. 

[0005] Moreover, since there is the need of keeping constant the toner concentration in the 
developer which is the mixture of a toner and a carrier, the equipment which detects toner 
concentration and supplies the toner of an initial complement is required for a binary system 
development method, a developer becomes large and it becomes heavy. On the other hand, by 
the one component system development method, these toner concentration adjustment devices 
are unnecessary, and are liked as a simple approach. 

[0006] However, by the binary system development method, by separating the function of the 
electrification grant, the design of an ingredient and the tolerance of a service condition are 
wide, are advantageous on an equipment design, and are still used widely. 
[0007] Moreover, as for the latest printer equipment, what made LED and LB the light source is 
in use, as a direction of technical, recently, it is 600 - 1 2000dpi from the thing of high- 
resolution-izing, i.e., 300dpi (dpi expresses number of dots per 2.54cm) - 400dpi, and the further 
highly minute-ization has been required also for the development method. 

[0008] This flow is the same also in a copying machine, it is progressing towards digitization, the 
method which forms an electrostatic latent image by laser becomes main, and high resolving and 
a high definition development method have been required. 

[0009] For this reason, the toner with a small particle size is proposed and toner particle size is 
progressing in the still smaller direction, for example so that JP,1-1 12253,A and 2-284158 may 
see. 
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[0010] Moreover, although there was a proposal of the globular form toner which specified shape 
factor SF-1 and SF-2 to JP,61 -279864, A as a new toner, in the result of having inquired based 
on the example indicated by these official reports, it turned out that a problem is in a cleaning 
property. 

[001 1] That is, although the toner image formed on the photo conductor at the development 
process is imprinted by imprint material at an imprint process, the transfer residual toner which 
remained on the photo conductor is cleaned at a cleaning process, and is stored in a waste toner 
bottle. At this cleaning process, cleaning means, such as blade cleaning, fur brush cleaning, and 
roller cleaning, are used from the former. 

[0012] Moreover, generally toner recycle which a waste toner does not generate and which ** a 
** toner in development again is increasingly held from the correspondence to an environment 
recently. 

[0013] However, when the toner diameter[ of a granule ]-ized by these image formation method 
is used, the present condition is being easy to be influenced of the stress (contamination to the 
carrier in stress, such as shearing stress in the time of the cleaning in the stress at the time of 
the thin layer formation in the conveyance system of the toner in nonmagnetic 1 component, and 
toner recycle, and a conveyance system, and a two component developer) in the inside of a 
development counter etc., and being unable to attain stabilization of the development over a long 
period of time. 
[0014] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer offering the 
toner which can form the image stabilized over the long period of time, and does not have 
generating of image defects, such as fogging, and which forms a high definition image by high 
resolving and the nonmagnetic 1 component image formation approach using the toner, the toner 
recycle image formation approach, and the 2 component image formation approach. 
[0015] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, this invention persons 
analyze the mechanism of degradation of a toner, and come to complete this invention. 
[0016] That is, this invention has further specific relation and contains the particle of the 
diameter of a granule of specific within the limits below a specific rate while a toner particle has 
the value of the specific range in the shape factor about the toner used for image formation. 
[0017] (1) In the toner for electrostatic-charge image development which contains resin and a 
coloring agent at least The arithmetic mean values of shape factor SF-1 shown by said formula 
(1) of this toner are 125-170. The ratios (SF-1 /SF-2) of the arithmetic mean value of shape 
factor SF-2 furthermore shown by said formula (2) are 1.10-1 .52. And the toner for 
electrostatic-charge image development with which the particle which exists in the range of or 
more 0.60 the less than 1 .00-micrometer projected area diameter measured by the flow type 
particle image analysis apparatus is characterized by 5.0-piece being several % or less. 
[0018] (2) In the manufacture approach of the toner to which it comes to carry out welding of 
the resin particle in a drainage system medium at least The arithmetic mean values of shape 
factor SF-1 shown by said formula (1) of this toner are 125-170. The ratios (SF-1 /SF-2) of the 
arithmetic mean value of shape factor SF-2 furthermore shown by said formula (2) are 1.10-1.52. 
And the manufacture approach of a toner that the particle which exists in the range of or more 
0.60 the less than 1 .00-micrometer projected area diameter measured by the flow type particle 
image analysis apparatus is characterized by 5.0-piece being several % or less. 
[0019] (3) Make the electrostatic latent image formed on the photo conductor counter the 
developer layer which consists of a toner for 1 component electrostatic-charge image 
development formed on the developer conveyance member in the state of contact. In the image 
formation approach including the development process which develops with the toner for 
electrostatic-charge image development containing the coloring particle which consists of resin 
and a coloring agent at least, and an external additive The arithmetic mean values of shape 
factor SF-1 shown by said formula (1) of this toner are 125-170. The ratios (SF-1 /SF-2) of the 
arithmetic mean value of shape factor SF-2 furthermore shown by said formula (2) are 1.10-1.52. 
And the image formation approach that the particle which exists in the range of or more 0.60 the 
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less than 1 .00-micrometer projected area diameter measured by the flow type particle image 
analysis apparatus is characterized by 5.0-piece being several % or less. 
[0020] (4) The electrostatic latent image formed on the photo conductor with the toner for 
electrostatic-charge image development which consists of a coloring particle which consists of 
resin and a coloring agent at least, and an external additive In the image formation approach 
including the process which collects the development process which develops, the process 
which imprints said toner to an image formation base material, the process which removes the 
non-imprinted toner which remained on the photo conductor from a photo conductor according 
to a cleaning device, and the toners removed from the photo conductor, and is returned to the 
development section The arithmetic mean values of shape factor SF-1 shown by said formula (1) 
of this coloring particle are 125-170. The ratios (SF-1/SF-2) of the arithmetic mean value of 
shape factor SF-2 furthermore shown by said formula (2) are 1.10-1.52. And the image formation 
approach that the particle which exists in the range of or more 0.60 the less than 1. 00- 
micrometer projected area diameter measured by the flow type particle image analysis apparatus 
is characterized by 5.0-piece being several % or less. 

[0021] (5) In the image formation approach including the development process which develops 
the electrostatic latent image formed on the photo conductor by the two component developer 
which consists of a carrier and a toner The arithmetic mean values of shape factor SF-1 shown 
by said formula (1) of the coloring particle in this toner are 125-170. The ratios (SF-1 /SF-2) of 
the arithmetic mean value of shape factor SF-2 furthermore shown by said formula (2) are 1.10- 
1.52. And the image formation approach that the particle which exists in the range of or more 
0.60 the less than 1 .00-micrometer projected area diameter measured by the flow type particle 
image analysis apparatus is characterized by 5.0-piece being several % or less. 
[0022] That is, the particle which exists in a toner is difficult to remove very much, when the 
adhesion force by Van der Waals force is large and adheres in addition to electrostatic adhesion 
force according to the particle diameter being small. For this reason, when the toner with which 
such a particle exists was used for the big image formation approach of stress like toner recycle 
or a nonmagnetic 1 component method. It was easy to weld to a carrier or a developer 
conveyance member, and it became clear that there was a problem on which electrification 
nature is reduced greatly as a result. 

[0023] As a result of examining the size of the particle to which this Van der Waals force 
becomes large, especially when a particle 1 micrometer or less exists, it becomes clear that that 
effect comes out, and it comes to complete this invention by the approach of manufacturing the 
toners which decreased such particle size as much as possible, and those toners. 
[0024] Moreover, as a result of examining the configuration of the toner itself, by considering as 
a specific configuration, the adhesion force to a photo conductor, a developer conveyance 
member, a carrier, etc. could be reduced, and that adhesion of the diameter component of a 
granule can be controlled also found out. Although it is not clear about this reason, Van der 
Waals force can be fallen by a certain amount of indeterminate form-ization, and it is thought 
that the adhesion of the diameter[ of a granule ]-ized toner can be controlled. 
[0025] (How to ask for a shape factor) In this invention, this shape factor took the photograph 
which expanded the toner particle by 2000 times with the scanning electron microscope, and 
measured it by subsequently analyzing a photograph using "SCANNING IMAGE 
ANALYZER" (JEOL Co., Ltd. make) based on this photograph. Under the present circumstances, 
the shape factor of this invention is measured by said formula using 100 toner particles. 
[0026] The arithmetic mean values of shape factor SF-1 shown by said formula (1) of a toner 
are 125-170, and the ratios (SF-1/SF-2) of the arithmetic mean value of shape factor SF-2 
further shown by said formula (2) are 1.10-1.52, and the particle which exists in the range of or 
more 0.60 the less than 1 .00-micrometer projected area diameter measured by flow type particle 
image analysis apparatus FPIA-2000 (TO A Medical Electronics Co., Ltd. make) is several 5.0% or 
less. Since it can carry out monitoring of the configuration by performing an image processing on 
real time, this equipment passing a sample solution, it is suitable. 

[0027] Since whenever [ variant ] will become high if adhesion cannot become strong, and a 
technical problem cannot be solved but 170 is exceeded, since the foundation RUWASURU force 
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increases in order that a configuration may conglobate that SF-1 is less than 125, a point of 
contact will increase, the effectiveness of foundation RUWASURU force reduction will become 
rather small, and adhesion will become large. SF-1 is 135-160 preferably [ it is desirable and ] to 
130-165, and a pan. 

[0028] Moreover, since whenever [ variant ] will become high if adhesion cannot become strong, 
and a technical problem cannot be solved but 1.52 is exceeded, since the foundation 
RUWASURU force increases when the ratio of SF-1 and SF-2 is less than 1.10, a point of 
contact will increase, the effectiveness of foundation RUWASURU force reduction will become 
rather small, and adhesion will become large. The thing of 1 .1 0-1 .52 is [ the thing of 1 .20-1 .35 ] 
several 60% or more still more preferably several 95% or more. 

[0029] Furthermore, if it is required for the particle which exists in the range of or more 0.60 the 
less than 1 .00-micrometer projected area diameter measured by the flow type particle image 
analysis apparatus to be several 5.0% or less and it exceeds several 5.0%, the problem to which a 
particle adheres to a developer conveyance member, a photo conductor, or a carrier is 
unsolvable. 

[0030] (Monomer) As a polymerization nature monomer, a radical polymerization nature monomer 
can be made into an indispensable constituent, and a cross linking agent can be used if needed. 
Moreover, it is desirable to make at least one kind of radical polymerization nature monomer 
which has the radical polymerization nature monomer or basic group which has the following 
acidic groups contain. 

[0031] (1) Especially as a radical polymerization nature monomer radical polymerization nature 
monomer component, it is not limited and a well-known radical polymerization nature monomer 
can be used conventionally. Moreover, it can use combining one sort or two sorts or more of 
things so that the property demanded may be fulfilled. 

[0032] Specifically, an aromatic series system vinyl monomer, an acrylic ester (meta) system 
monomer, a vinyl ester system monomer, a vinyl ether system monomer, a monoolefin system 
monomer, a diolefin system monomer, a halogenation olefin system monomer, etc. can be used. 
[0033] As an aromatic series system vinyl monomer, for example Styrene, o-methyl styrene, m- 
methyl styrene, p-methyl styrene, p-methoxy styrene, p-phenyl styrene, p-chloro styrene, p- 
ethyl styrene, p-n-butyl styrene, p-tert-butyl styrene, p-n-hexyl styrene, Styrene monomers, 
such as p-n-octyl styrene, p-n-nonyl styrene, p-n-DESHIRU styrene, p-n-dodecyl styrene, 2, 
4-dimethyl styrene, 3, and 4-dichloro styrene, and the derivative of those are mentioned. 
[0034] (Meta) As an acrylic ester system monomer, a methyl acrylate, an ethyl acrylate, butyl 
acrylate, 2-ethylhexyl acrylate, acrylic-acid cyclohexyl, acrylic-acid phenyl, a methyl 
methacrylate, ethyl methacrylate, methacrylic-acid butyl, methacrylic-acid hexyl, 2-ethylhexyl 
methacrylate, acrylic-acid beta-hydroxyethyl, acrylic-acid gamma-aminopropyl, stearyl 
methacrylate, dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate, etc. are 
mentioned. 

[0035] As a vinyl ester system monomer, vinyl acetate, propionic-acid vinyl, BENZOE acid vinyl, 
etc. are mentioned. 

[0036] As a vinyl ether system monomer, vinyl methyl ether, vinyl ethyl ether, the vinyl isobutyl 
ether, vinyl phenyl ether, etc. are mentioned. 

[0037] As a monoolefin system monomer, ethylene, a propylene, an isobutylene, 1-butene, 1- 
pentene, 4-methyl-1-pentene, etc. are mentioned. 

[0038] A butadiene, an isoprene, a chloroprene, etc. are mentioned as a diolefin system 

[0039] As a halogenation olefin system monomer, a vinyl chloride, a vinylidene chloride, vinyl 
bromide, etc. are mentioned. 

[0040] (2) As a cross linking agent cross linking agent, in order to improve the property of a 
toner, a radical polymerization nature cross linking agent may be added. As a radical 
polymerization nature cross linking agent, what has two or more unsaturated bonds, such as a 
divinylbenzene, divinyl naphthalene, the divinyl ether, diethylene-glycol methacrylate, ethylene 
glycol dimethacrylate, polyethylene glycol dimethacrylate, and diallyl phthalate, is mentioned. 
[0041] (3) As a radical polymerization nature monomer which has the radical polymerization 



JP,2002-221826,A [DETAILED DESCRIPTION] 



5/1 7 V 



nature monomer or basic group which has the radical polymerization nature monomer acidic 
group which has the radical polymerization nature monomer or basic group which has an acidic 
group, the compound of amine systems, such as a carboxyl group content monomer, a sulfonic 
group content monomer, primary amine, secondary amine, tertiary amine, and quarternary 
ammonium salt, can be used, for example. 

[0042] As a radical polymerization nature monomer which has an acidic group, an acrylic acid, a 
methacrylic acid, boletic acid, a maleic acid, an itaconic acid, a cinnamic acid, maleic-acid 
monobutyl ester, maleic-acid mono-ooty! ester, etc. are mentioned as a carboxylic-acid radical 
content monomer. 

[0043] As a sulfonic group content monomer, a styrene sulfonic acid, an allyl compound sulfo 
succinic acid, allyl compound sulfo succinic-acid octyl, etc. are mentioned. 
[0044] These may be the structures of alkaline-earth-metal salts, such as alkali-metal salts, 
such as sodium and a potassium, or calcium. 

[0045] As a radical polymerization nature monomer which has a basic group The compound of an 
amine system is raised. Dimethylamino ethyl acrylate, Dimethylaminoethyl methacrylate, 
diethylamino ethyl acrylate, Diethylamino ethyl methacrylate and the quarternary ammonium salt 
of the four above-mentioned compound, 3-dimethylaminophenyl acrylate, a 2-hydroxy-3- 
metacryloxy propyl trimethylammonium salt, Acrylamide, N-butyl acrylamide, N, and N-dibutyl 
acrylamide, Piperidyl acrylamide, methacrylamide, N-butyl methacrylamide, N-octadecyl 
acrylamide; Vinylpyridine, vinyl-pyrrolidone; vinyl-N-methyl pyridinium chloride, Vinyl-N-ethyl 
pyridinium chloride, N, and N-diaryl methylammonium chloride, N, and N-diaryl ethylammonium 
chloride etc. can be mentioned. 

[0046] The thing of the whole monomer whose 0.1-15 mass % use the radical polymerization 
nature monomer which has the radical polymerization nature monomer or basic group which has 
an acidic group as a radical polymerization nature monomer used for this invention does is 
desirable, and although a radical polymerization nature cross linking agent is based also on the 
property, it is desirable to use it in the range of 0.1 - 10 mass % to all radical polymerization 
nature monomers. 

[0047] [Chain transfer agent] It is possible to use the chain transfer agent generally used for the 
purpose of adjusting molecular weight. 

[0048] Especially as a chain transfer agent, it is not limited and an octyl mercaptan, dodecyl 
mercaptan, tert-dodecyl mercaptan, n-octyl-3-mercaptopropionic acid ester, carbon 
tetrabromide, a styrene dimer, etc. are used. 

[0049] [Polymerization initiator] If the radical polymerization initiator used for this invention is 
water solubility, it can be used suitably. For example, persulfate (potassium persulfate, 
ammonium persulfate, etc.), azo compounds (4 and 4'-azobis-4-cyano valeric-acid and its salt, 2, 
and 2'-azobis (2-amidinopropane) salt etc.), a peroxide compound, etc. are mentioned. 
[0050] Furthermore, it combines with a reducing agent if needed, and the above-mentioned 
radical character polymerization initiator can be considered as a redox system initiator. By using 
a redox system initiator, polymerization activity can rise, the fall of polymerization temperature 
can be aimed at, and compaction of polymerization time amount can be expected further. 
[0051] Although any temperature may be chosen as long as polymerization temperature is more 
than whenever [ of a polymerization initiator / minimum radical student Nariatsu ], the range of 
50 to 90 degrees C is used. However, it is using the combination of the polymerization initiator 
(ascorbic acid etc.) of ordinary temperature initiation, for example, hydrogen-peroxide-reducing 
agents, and it is also possible to carry out a polymerization at a room temperature or the 
temperature beyond it. 

[0052] [Surface active agent In order to perform a polymerization using the above-mentioned 
radical polymerization nature monomer, it is necessary to perform oil droplet distribution into a 
drainage system medium using a surface active agent.] In this case, although there is nothing 
what is limited especially as a surfactant which can be used, the following ionic surfactant can be 
mentioned as an example of a suitable thing. 

[0053] as an ionic surfactant — a sulfonate (sodium dodecylbenzenesulfonate — ) Arylated alkyi 
polyether sulphone acid sodium, 3, and 3-disulfon diphenylurea -4, 4-diazo - Screw-amino-8- 
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naphthol-6-sulfonic-acid sodium, Alt.-carboxy benzene-azo-dimethylaniline, 2, 2 and 5, the 5- 
tetramethyl-triphenylmethane color -4, 4-diazo-screw-beta-naphthol-6-sulfonic-acid sodium, 
etc., a sulfate salt (sodium dodecyl sulfate and the sodium tetradecyl sulfate — ) Fatty-acid salts 
(sodium oleate, lauric-acid sodium, capric-acid sodium, sodium caprylate, caproic-acid sodium, a 
stearic acid potassium, oleic acid calcium, etc.), sucli as a pentadecyl sodium sulfate and an 
octyl sodium sulfate, are mentioned. 

[0054] Moreover, a nonionic surfactant can also be used. Specifically, tlie ester of the 
combination of polyethylene oxide, polypropylene oxide, polypropylene oxide, and polyethylene 
oxide, the ester of a polyethylene glycol and a higher fatty acid, alkylphenol polyethylene oxide, a 
higher fatty acid, the ester of a polyethylene glycol and a higher fatty acid, and polypropylene 
oxide, sorbitan ester, etc. can be raised. 

[0055] In this invention, although these are mainly used as an emulsifier at the time of an 

emulsion polymerization, they may be used by other processes or purposes of use. 

[0056] [Coloring agent] An inorganic pigment, an organic pigment, and a color can be mentioned 

as a coloring agent. 

[0057] As an inorganic pigment, a well-known thing can be used conventionally. A concrete 
inorganic pigment is illustrated below. 

[0058] As a black pigment, magnetic powder, such as carbon black, such as furnace black, 
channel black, acetylene black, thermal black, and lamp black, and also magnetite, and a ferrite, is 

also used, for example. 

[0059] According to a request, it is possible independent or for these inorganic pigments to carry 
out selection concomitant use of the plurality. Moreover, the addition of a pigment is two to 20 
mass % to a polymer, and 3-15 mass % is chosen preferably. 

[0060] In case it is used as a magnetic toner, the above-mentioned magnetite can be added. In 
this case, it is desirable to do 20-60 mass % addition of into a toner from a viewpoint which gives 

predetermiined magnetic properties. 

[0061] A thing conventionally well-known also as an organic pigment and a color can be used. A 
concrete organic pigment and a concrete color are illustrated below. 

[0062] As a pigment for a Magenta or red 0. I. pigment red 2, C.I. pigment red 3, C.I. pigment red 
5, C.I. pigment red 6, C.I. pigment red 7, C.I. pigment red 15, C.I. pigment red 16, and C.I. pigment 
red 48: 1, C.I. pigment red 53: 1, C.I. pigment red 57: 1, the C.I. pigment red 122, the CI. pigment 
red 123, the C.I. pigment red 139, the C.I. pigment red 144, the C.I. pigment red 149, the C.I. 
pigment red 166, the CI. pigment red 177, C. I. pigment red 178 and CI. pigment red 222 grade 
are mentioned. 

[0063] As a pigment for Orange or yellow C. I. pigment Orange 31 , C.I. pigment Orange 43, the 
CI. pigment yellow 12, the CI. pigment yellow 13, the CI. pigment yellow 14, the C.I. pigment 
yellow 15, C.I. pigment yellow 17, C I. pigment yellow 93, the C.I. pigment yellow 94, the CI. 
pigment yellow 138, the C.I. pigment yellow 180, the CI. pigment yellow 185, the CI. pigment 
yellow 155, CI. pigment yellow 156, is mentioned. 

[0064] As a pigment for Green or cyanogen, the C.I. pigment blue 15, the C.I. pigment blue 15:2, 
the C.I. pigment blue 15:3, the CI. pigment blue 16, the C.I. pigment blue 60, and CI. pigment 
Green 7 grade are mentioned. 

[0065] moreover As a color the ** C.I. solven tread 1 — said — 49 — said — 52 — said — 58 

— said — 63 — said — 111 — said — 1 22 and the C.I. solvent yellow 1 9 — said — 44 — said 

— 77 — said — 79 — said — 81 — said — 82 — said — 93 — said — 98 — said — 1 03 — 
said — 1 04 — said — 1 1 2 — said — 1 62 and the C.I. solvent blue 25 — said — 36 — said — 
60 — said — 70 — said — 93 and these 95 grades can be used and such mixture can also be 
used. 

[0066] According to a request, it is possible independent or for these organic pigments and 
colors to carry out selection concomitant use of the plurality. Moreover, the addition of a 
pigment is two to 20 mass % to a polymer, and 3-15 mass % is chosen preferably. 
[0067] It can also be used carrying out surface treatment of the coloring agent. As the surface 
treatment agent, a well-known thing can be used conventionally, and a silane coupling agent, a 
titanium coupling agent, an aluminum coupling agent, etc. can specifically use preferably. 
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[0068] [Release agent] It is not limited especially as a release agent used for this invention. 
Low-molecular-weight polyolefine waxes, such as polypropylene and polyethylene, paraffin wax, 
the Fischer Tropsch wax, ester wax, etc. can be used. Suitably, it is the ester wax shown by the 
following general formula. 

[0069] the inside of an R1-(0C0-R2) n type, and the integer of n=1-4 ~ desirable ~ 2-4 — 
further — desirable — 3-4 — 4 is expressed especially preferably. 

[0070] the hydrocarbon group in which R1 and R2 may have an each substituent — expressing - 

- R1 — desirable — carbon numbers 1-40 — it is — further — desirable — 1-20 — especially 

- desirable — 2-5 — it is — R2 — desirable — carbon number =1-40 — further — desirable - 

- 16-30 ~ it is 18-26 especially preferably. 

[0071] Although the example of a concrete compound of the release agent preferably used for 
this invention below is shown, this invention is not limited to these. 
[0072] 
[Formula 1] 

1) CH3-(CH2)ij-COO-(CH2)i7-CH3 

2) CH3-(CHj)i9-COO-(CH!)i7-CHj 

3) CH3-(CHj)jo-COO-(CH2),7-CH3 

4) CH3-(CH2y,4-COO-(CH2)i9-CH3 

5) CH3-(CH2ho-COO-(CH2)B— 0-CO-<CH2)2o-CH3 

6) CHj 
CH3-(CH2)a)-COO-(CHz)2— CH-CH2-O-C0-(CH2)20-CH3 

7) CHj 

CHj— (CHjjjs-COO— (CHjfe — CH-CH2-0-CO-<CH2)22-CH3 

8) CH3 

CH3 - (CHife - COO- CHi- C— CH2 - 0 - CO- (CH3)22- CH, 
CH3 

9) CH3 

CH3-(CH2)26-COO-CH2-C-CH2-0-CO-(CH2)26-CH3 

CH3 

10) CH2-0-CO-(CH2)2e— CHj 
CH-0-CO-(CH2}26--CH3 
CH2-0-CO-(CH2)jii— CH3 

11) CHz-0-CO-(CHj)22— CH3 
CH - O- CO -(CH2)22 — CH3 
CH2~0-CO-(CH2)22— CHa 

12) CHj-OH 
CH-O-C0-(CH2)25— CH3 
CH2-0-CO-(CHj)26— CH3 

13) CH2-OK 
CH-O-C0-(CH,)j2— CH3 

CH2-0-CO-(CHj)22— CH3 

14) CH2-OH 
CH-OH 

CHj-0-CO-(CH2)25,— CH3 

15) Cttj-OH 
CH-OH 

CH2 - 0 -CO - (CHjjjz— CH3 



[0073] 
[Formula 2] 
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CH3-{CH,),6-COO-CH2 



CHa - (CHajjo " COO - CHj - 



CH3-(CH2)2s-C00-CH2 



CHj - (CHjJio - COO - CHj ■ 



CH3-(CH2)ia-CO0-CH2- 



CH3-(CH2)ig-CO0-CH2-( 



CHa -(CHzlso- COO - CHj ■ 



■C-CH2-0-CO-(CHj)26-CH3 

CH2-0-CO-(CH2)26-CH3 

-C-CH2-0-CO-(CHj)2o-CH3 
CH2-0-CO-(CH2)2o-CH3 

CHz-0-CO-{CH2)2B-CHa 
-C-CH2-0-CO-(CH2)26-CH3 
CHj - O- CO- (CH2>^5 - CH3 

CH2-0-CO-(CH2)2o-CHj 
•C-CH2-0-C0-(CH2)j[,-CH3 
CH, - O- CO- (CH2)3o- CH3 

CH2-0-C0-{CH2)iB-CH3 

C-CH2-0-CO-(CH2)ie-CH3 
CH2-0-CO-(CH2)i|j-CH3 

CH2-0-CO-(CH2)i6-CH3 

CHj-0-C0-(CH2)i6-CH3 
CH2-0-C0-(CH2)i6-CH3 

CHj-O-CO-CHj 

C-CHj-O-CO-CHa 

CH2-O-CO-CH3 



[0074] the addition of tliese release agents — the toner whole — one to 30 mass % — desirable 
— two to 20 mass % — it is three to 1 5 mass % still more preferably. 
[0075] As for the toner of this invention, it is desirable to distribute and carry out the 
polymerization of that in which the release agent was dissolved underwater, to make the particle 
which carried out the endocyst of the release agent into the resin particle form into a monomer, 
and to consider as a toner by the salting-out/welding with a color particle. 
[0076] «production process» the desirable production process of the polymerization toner of 
this invention The process which prepares the resin particle which distributed the monomer 
solution which dissolved the release agent in the drainage system medium, and subsequently 
connoted the release agent by the polymerization method, The process to which salting-out 
welding of the resin particle is carried out in a drainage system medium using said resin particle 
dispersion liquid, It consists of a washing process which filters the obtained particle from the 
inside of a drainage system medium, and removes a surfactant etc., a process which dries the 
obtained particle, an external additive addition process which adds an external additive etc. to 
the particle which was dried further and obtained. You may be the particle colored as a resin 
particle here. Moreover, a non-coloring particle can also be used as a resin particle. In this case, 
after adding color particle dispersion liquid etc. to the dispersion liquid of a resin particle, it can 
consider as a coloring particle by carrying out welding in a drainage system medium. 
[0077] Especially as the approach of welding, a salting-out / the approach of welding is desirable 
using the resin particle generated by the polymerization process. Moreover, when a non-coloring 
resin particle is used, a resin particle and a color particle can be carried out a salting- 
out/welding in a drainage system medium. 

[0078] Moreover, a coloring agent or not only a release agent but the electric charge control 
agent which is the component of a toner can be added as a particle at this process. 
[0079] In addition, a drainage system medium consists of water as a principal component, and 
shows that whose content of water is more than 50 mass % here. The organic solvent which 
dissolves in water can be mentioned as solvents other than water, for example, a methanol, 
ethanol, isopropanol, a butanol, an acetone, a methyl ethyl ketone, a tetrahydrofuran, etc. can be 
raised. It is the organic solvent which does not dissolve resin preferably, and especially an 
alcoholic system organic solvent like a methanol, ethanol, isopropanol, and a butanol is desirable. 
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[0080] The approach of adding and carrying out the radical polymerization of the water-soluble 
polymerization initiator to the dispersion liquid which carried out oil droplet distribution of the 
monomer solution which dissolved the release agent into the monomer with mechanical energy 
as a desirable polymerization method in this invention into the drainage system medium in which 
the surfactant below critical micelle concentration was dissolved can be raised. In this case, you 
may use it, adding an oil solubility polymerization initiator into a monomer. 
[0081] Although there is nothing what is limited especially as a disperser for performing this oil 
droplet distribution, KUREA mix, ultrasonic disperser, mechanical homogenizer, and MANTON 
gaulin, a pressure type homogenizer, etc. can be raised, for example. 

[0082] It may be used carrying out surface treatment of the coloring agent itself. After the 
surface treatment method of a coloring agent distributes a coloring agent in a solvent and adds a 
surface treatment agent in it, it reacts by carrying out a temperature up. The pigment which 
filtered, repeats washing filtration, was dried with the same solvent after reaction termination, 
and was processed by the surface treatment agent is obtained. 

[0083] A color particle has a method of distributing and preparing a coloring agent in a drainage 
system medium. This distribution is performed where surfactant concentration is underwater 
carried out more than critical micelle concentration (CMC). 

[0084] Although especially the disperser at the time of pigment-content powder is not limited, 
medium mold dispersers, such as pressurization dispersers, such as KUREA mix, ultrasonic 
disperser, mechanical homogenizer, and MANTON gaulin and a pressure type homogenizer, a 
Sand grinder, a GETTSU man mill, and a diamond fine mill, are mentioned preferably. 
[0085] The above-mentioned surfactant can be used for the surfactant used here. The process 
which performs a salting-out/welding is a process which performs welding at the same time it 
advances a salting-out by adding as a flocculant more than critical condensation concentration, 
and subsequently to more than the glass transition point of a resin particle heating the salting- 
out agent which becomes underwater [ in which the resin particle and the color particle exist ] 
from an alkali-metal salt, an alkaline-earth-metal salt, etc. 

[0086] Here, as an alkali metal, a lithium, a potassium, sodium, etc. are mentioned, as an alkaline 
earth metal, magnesium, calcium, strontium, barium, etc. are mentioned and, as for the alkali- 
metal salt and alkaline earth metal salt which are a salting-out agent, a potassium, sodium, 
magnesium, calcium, and barium are mentioned preferably. Moreover, as what constitutes a salt, 
a chlorine salt, bromine salt, iodine salt, a carbonate, a sulfate, etc. are mentioned. 
[0087] When performing welding of this invention by the salting-out/welding, it is desirable to 
shorten time amount left after adding a salting-out agent as much as possible. Although there is 
nothing if clear as this reason, the problem on which the state of aggregation of a particle is 
changed, particle size distribution becomes unstable or the front-face nature of the toner which 
carried out welding is changed by the neglect time amount after salting out occurs. Especially 
the temperature that adds this salting-out agent is not limited. 

[0088] Moreover, it is desirable to use the approach of carrying out the temperature up of the 
dispersion liquid of a resin particle as promptly as possible, and heating them in this invention 
more than the glass transition temperature of a resin particle. As time amount to this 
temperature up, it is less than 10 minutes preferably less than 30 minutes. Furthermore, although 
it is necessary to perform a temperature up promptly, as a programming rate, the above is 
desirable by 1-degree-C/. Although there is nothing if clear especially as an upper limit, it is the 
viewpoint which controls generating of a big and rough particle by advance of rapid salting- 
out/welding, and the following is desirable by 1 5-degree-C/. The approach of advancing a 
salting-out/welding continuously as a desirable gestalt even when it becomes more than glass 
transition temperature can be raised especially. By considering as this approach, welding can 
make it able to go on effectively with growth of a particle, and the endurance as a final toner can 
be improved. 

[0089] A toner may add the ingredient which can give various functions as a charge of toner 
material in addition to a coloring agent and a release agent. Specifically, an electric charge 
control agent etc. is mentioned. It can add to a resin particle, a color particle, and coincidence in 
the above-mentioned salting-out / welding phase, and these components can be added by 
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various approaches, such as the approach of including in a toner, and the approach of adding to 
the resin particle itself. 

[0090] Similarly, the versatility of an electric charge control agent is also well-known, and it can 
use what can be distributed underwater. Specifically, the metal salt of the Nigrosine system 
color, a naphthenic acid, or a higher fatty acid, an alkoxyl-ized amine, a quarternary-ammonium- 
salt compound, an azo metal complex, a salicylic-acid metal salt, or its metal complex is 
mentioned. 

[0091] Configuration distribution of the whole toner and a configuration can be changed to 
arbitration by controlling agitating speed and time amount by controlling the flow and 
temperature distribution of a medium in the reaction container in a welding phase for a resin 
particle by a meeting or the polymerization method toner which carries out welding in a drainage 
system medium whenever [ stoving temperature ] in the configuration control process after 
welding further. 

[0092] That is, the toner which has the shape factor of this invention and uniform configuration 
distribution can be formed by making flow in a reactor into a laminar flow for a resin particle with 
a meeting or the polymerization method toner which carries out welding, using the stirring 
aerofoil and stirred tank which can equalize internal temperature distribution, and controlling the 
temperature in a fusing process and a configuration control process, a rotational frequency, and 
time amount. If welding of this reason is carried out at the place in which the laminar flow was 
made to form, in the laminar flow by which stress strong against the particle (a meeting or floe) 
to which condensation and welding are advancing was not added, and flow was accelerated, 
configuration distribution of a welding particle will be presumed to become homogeneity a result 
with the uniform temperature distribution in a stirred tank. Furthermore, a welding particle is 
gradually conglobated by heating at a subsequent configuration control process, and stirring, and 
the configuration of a toner particle can be controlled to arbitration. 

[0093] In order to control in the configuration of this invention, it is desirable to carry out 
synchronization of the welding to a salting-out. By the approach of heating, after forming floe, it 
is easy to produce distribution in the configuration, and generating of a particle cannot be 
controlled further. That is, what re-fragmentation office generates in order to heat stirring floe 
in a drainage system medium, and the component of the diameter of a granule tends to generate 
is presumed. 

[0094] <External additive> The so-called external additive can be added and used for the toner 
of this invention for the purpose, such as amelioration of a fluidity and electrification nature, and 
improvement in cleaning nature. In what is limited especially as these external additives, there is 
nothing and non-subtlety particles, various organic particles, and various lubricant can be used. 
[0095] As a non-subtlety particle, a well-known thing can be used conventionally. Specifically, a 
silica, titanium, an alumina particle, etc. can use preferably. As these inorganic particle, a 
hydrophobic thing is desirable. Specifically, the commercial item R-805 made from Japanese 
Aerosil, R-976, R-974, R-972, R-812, R-809, HVK-2150 by Hoechst A.G., H-200, commercial 
item TS-720 by Cabot Corp., TS-530, TS-610, H-5, and MS-5 grade are mentioned as a silica 
particle. 

[0096] As a titanium particle, the commercial item T-805 of the product made from Japanese 
Aerosil for example, T-604, commercial item MT-100S by TAYCA CORP., MT-100B, MT-500BS, 
MT-600, MT-600SS, JA-1, commercial item TA-300SI by the Fuji titanium company, TA-500, 
TAF-130, TAF-510, TAF-510T, Idemitsu Kosan commercial item IT-S, IT-OA, IT-alumnus, IT- 

OC, etc. are mentioned. 

[0097] As an alumina particle, commercial item RFY-C made from Japanese Aerosil, C-604, and 
the commercial item TTO-55 grade by Ishihara Sangyo Kaisha, Ltd. are mentioned, for example. 
[0098] Moreover, as an organic particle, the diameter of a number average primary particle can 
use the organic globular form particle which is about 10-2000nm. As this thing, homopolymers 
and these copolymers, such as styrene and methyl methacrylate, can be used. 
[0099] The metal salt of higher fatty acids, such as salts, such as salts, such as zinc of salts, 
such as zinc of salts, such as zinc of salts, such as zinc of stearic acid, aluminum, copper, 
magnesium, and calcium, and oleic acid, manganese, iron, copper, and magnesium, and a palmitic 
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acid, copper, magnesium, and calcium, and linolic acid and calcium, zinc of a ricinoleic acid, and 
calcium, is mentioned to lubricant. 

[0100] The addition of these external additives has desirable 0.1 - 5 mass ?4 to a toner. As the 
addition approach of an external additive, various well-known mixed equipments, such as the 
TURBULA mixer, a Henschel mixer, a NAUTA mixer, and a V shaped rotary mixer, can be used. 
[0101] <Developer> When mixing with a carrier and using as a two component developer, a well- 
known ingredient can be used as a magnetic particle of a carrier from the former, such as an 
alloy of metals, such as iron, a ferrite, and magnetite, those metals, and metals, such as 
aluminum and lead. Especially a ferrite particle is desirable. As the volume mean particle 
diameter, 1 5-1 00 micrometers of 25-80-micrometer things of the above-mentioned magnetic 
particle are more preferably good. 

[0102] Measurement of the volume mean particle diameter of a carrier can be typically measured 
with the laser diffraction type particle-size-distribution measuring device "HEROSU 
(HELOS)" (sympathizer tick (SYMPATEC) company make) equipped with the wet disperser. 
[0103] The so-called pitch powder type carrier of a carrier which distributed the magnetic 
particle in the thing by which the magnetic particle is further covered with resin, or resin is 
desirable. As a resin presentation for coatings, although there is especially no limiitation, olefin 
system resin, styrene resin, styrene-acrylic resin, silicone system resin, ester system resin, or 
fluorine content polymer system resin is used, for example. Moreover, especially as resin for 
constituting a pitch powder type carrier, it cannot be limited, a well-known thing can be used, for 
example, styrene-acrylic resin, polyester resin, fluororesin, phenol resin, etc. can be used. 
[0104] (Example of nonmagnetic 1 component) 

«image formation approach>> The image formation equipment of this invention is equipment 
with which it had a toner conveyance member, toner layer specification-part material, and a 
toner supply auxiliary member, and the toner supply auxiliary member, the toner conveyance 
member, and toner layer specification-part material and a toner conveyance member have 
contacted, respectively. It is the method which supplies the nonmagnetic toner which carried out 
lamination using the equipment to an electrostatic latent-image organizer front face, and 
develops a latent image. 

[0105] A toner conveyance member supplies a nonmagnetic toner to an electrostatic latent- 
image organizer. As for this thing, it is desirable that it is the member which has elasticity in 
order to secure sufficient development field with that elasticity in the condition of having made 
the electrostatic latent-image organizer contacting. 

[0106] In this invention, the roller of polyurethane rubber and silicone rubber, the thing which 
connoted the sponge roller inside conductive endless belt-like members (what specifically coated 
nickel and a PET base front face with the conductive ingredient) can be used for a toner 
conveyance member. 

[0107] Toner layer specification-part material has the function which gives frictional 
electrification while applying a toner to homogeneity to a toner conveyance member. Elastic 
bodies, such as polyurethane rubber and a metal plate, are used, and this thing forms the thin 
layer of a toner for this on a toner conveyance member in contact with a toner conveyance 
member. The layer by which lamination was carried out is a layer in which ten layers of five or 
less layers of toners lap preferably at the maximum, and they are formed in a development field. 
In addition, as for toner layer specification-part material, it is desirable to be contacted from 100 
mN/cm by the pressure of 5 N/cm to a toner conveyance member. They are 4 N/cm from 200 
mN/cm still more preferably. When this pressure is less than 100 mN/cm, toner conveyance 
becomes uneven, and it is easy to generate the problem out of which becomes easy to generate 
conveyance nonuniformity and a white stripe comes to an image. Moreover, as for a toner 
conveyance member, what has the path of 10-50mmphi is desirable. 

[0108] A toner supply auxiliary member is a unit for supplying a toner to stability to a toner 
conveyance member, the hydraulic turbine to which the impeller was attached as this thing — 
the roller of a ** or a sponge-like roller can be used. The thing of the 1 .5 times [ 0.2 to ] as 
many range as this has [ this thing ] a desirable diameter to a toner conveyance member. If this 
path is too small, supplying [ of a toner ] becomes inadequate, and in being too large, it will 
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become oversupply, and toner supply will stabilize neither, but it will be easy to cause a poor 
stripe-like image. 

[0109] Moreover, it is an electrophotography photo conductor (only henceforth a photo 
conductor) typically as an electrostatic latent-image organizer. Specifically, inorganic photo 
conductors, such as a selenium and an arsenic selenium, and an amorphous silicon photo 
conductor and an organic photo conductor can be raised. As for especially a desirable thing, 
what is an organic photo conductor and made the laminated structure the charge transportation 
layer and the charge generating layer is desirable. 

[01 10] That is, the toner concerning this invention has the specific configuration mentioned 
above, particle size, and these specific distribution, and header this invention was completed 
[ that the exchange nature of the toner from a toner conveyance member can be improved by 
using these, and ]. 

[01 1 1] DravyingjL is the outline sectional view showing an example of the toner recycle device 
which can apply the toner for the electrostatic latent-image development of this invention. 
[01 12] the inside of drawing, and 1 — a development counter and 2 — a developer conveyance 
sleeve and 3 — in a developer conveyance screw and 4, a cleaning member (elastic blade) and 7 
show a recycle toner recovery screw, and, as for a photo conductor and 5, 8 shows a recycle 
toner conveyance screw, as for the cleaner section and 6. 

[01 13] In drawing 1 , the transfer residual toner scratched by the cleaning member 6 is conveyed 
from the cleaner section on the recycle toner recovery screw 7, and is again supplied to a 
development counter 1 from the recycle toner conveyance screw 8. 

[01 14] In addition, as for the toner recycle device in which it is used by this invention, it is 
needless to say that it is not limited to the thing of dr awing 1 . 

[01 15] The collected toner may be directly returned to a development counter, and after it mixes 
a new supply toner and a recycle recovery toner in advance by a middle tank etc. further, it can 
hold the method supplied to a development counter. 
[0116] 

[Example] (Example 1 of latex preparation) The solution which made ion exchange water (2760g) 
dissolve 7.08g (sodium dodecyl benzenesulfonate: SDS) of anionic surface active agents in the 
5000ml separable flask which attached churning equipment, a thermo sensor, a cooling pipe, and 
nitrogen installation equipment beforehand is added. The temperature up of the internal 
temperature was carried out to 80 degrees C, agitating by the agitating speed of bottom of 
nitrogen air current 230rpm. On the other hand, in addition to the monomer which consists of 
styrene 1 15.1 g, n-butyl acrylate 42.0g, and 10. 9g of methacrylic acids, instantiation compound 
(19) 72.0g was warmed and dissolved in 80 degrees C, and the monomer solution was produced. 
Mixed distribution of the above-mentioned heating solution was carried out by the mechanical 
disperser which has a circulation path here, and the emulsification particle which has a uniform 
dispersed particle diameter was produced. Subsequently, the latex particle was produced by 
adding the solution made to dissolve 0.84g (potassium persulfate: KPS) of polymerization 
initiators in 200g of ion exchange water, and heating and agitating at 80 degrees 0 for 3 hours. 
The solution made to dissolve 7.73g (KPS) of polymerization initiators in 240ml of ion exchange 
water further succeedingly was added, and styrene 383.6g, n-butyl acrylate 140.0g, 36. 4g of 
methacrylic acids, and n-octyl-S-mercaptopropionic acid ester 1 4.0g mixed liquor were dropped 
over 120 minutes after 15 minutes at 80 degrees C. After carrying out heating churning for after 
[ dropping termination ] 60 minutes, it cooled to 40 degrees C and the latex particle was 
obtained. 

[0117] Let this latex particle be a latex 1. 
(Example of toner preparation) 

The churning dissolution of the 9.2g of the manufacture n-sodium dodecyl sulfate of coloring 
particle 1 Bk is carried out at 1 60ml of ion exchange water. 330R( carbon black by Cabot Corp.) 
20g of legal one was gradually added to this liquid under churning, and, subsequently it 
distributed using the KUREA mix. As a result of measuring the particle size of the above- 
mentioned dispersion liquid using electrophoresis light scattering photometer ELS-800 by the 
Otsuka electronic company, it was 1 12nm in the weight mean diameter. Let these dispersion 
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liquid be "coloring agent dispersion liquid 1." 

[01 18] "Latex 1" 1250g, 2000 above-mentionedml of ion exchange water, and the above- 
mentioned "coloring agent dispersion liquid 1" are put into the 51. 4 opening flask which attached 
a thermo sensor, a cooling pipe, nitrogen installation equipment, and stirring equipment, and are 
agitated. After adjusting to 30 degrees C, the sodium-hydroxide water solution of 5M was added 
to this solution, and pH was adjusted to 10.0. Subsequently, the water solution which dissolved 
52.6g of magnesium chloride 6 hydrates in 72ml of ion exchange water was added in 5 minutes at 
40 degrees C under stirring. Then, after leaving it for 2 minutes, a temperature up is started and 
a temperature up is carried out in 5 minutes to 90 degrees C whenever [ solution temperature ] 
(programming rate = a part for 1 Q-degree-C/). Particle size is measured with Coulter counter 
TAII in the condition, when volume mean particle diameter is set to 6.5 micrometers, the water 
solution which dissolved 1 15g of sodium chlorides in 700ml of ion exchange water is added, and 
particle growth is stopped, it continues further, and at 90 degrees C **2 degrees C, heating 
churning is carried out for 6 hours, and it costs whenever [ solution temperature ] a salting- 
out/welding. Then, it cooled to 30 degrees C on condition that 6 degrees C / min, the 
hydrochloric acid was added, pH was adjusted to 2.0, and churning was stopped. The generated 
coloring particle was filtered / washed on the following conditions, it dried by 40-degree C warm 
air after that, and the coloring particle was obtained. This thing is set to "coloring particle 1BI<;." 
[01 19] In manufacture coloring agent IBk of coloring particle 1 Y, the C.I. pigment yellow 185 was 
used instead of carbon black, and also the coloring particle was obtained similarly. This is set to 
"coloring particle 1Y." 

[01 20] In manufacture coloring agent IBk of coloring particle 1 M, the C.I. pigment red 1 22 was 
used instead of carbon black, and also the coloring particle was obtained similarly. This is set to 
"coloring particle 1 M." 

[0121] In manufacture coloring agent IBk of coloring particle 1 C, the C.I. pigment blue 15:3 was 
used instead of carbon black, and also the coloring particle was obtained similarly. This is set to 
"coloring particle 1C." 

[0122] Furthermore it changed into the conditions of following Table 1, and each coloring particle 
was obtained. Number % of pieces in the ratio of the volume mean particle diameter of each 
obtained coloring particle, a shape factor, and a shape factor and each particle diameter range 
was shown in Table 2. 
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[0124] 
[Table 2] 
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[0125] Subsequently, above-mentioned "coloring particle IBk - "coloring particle 12Bk" was 1 
mass % Attained to in the hydrophobic silica (whenever [ diameter =of number average primary 
particle12nm, and hydrophobing ] = 68), respectively, hydrophobic titanium oxide (whenever 
[ diameter =of number average primary particle20nm and hydrophobing ] = 63) addition was 
carried out, it mixed with the Henschel mixer, and the toner was obtained." These are made into 
"toner 1 Bk" - "toner 1 2Bk." 

[0126] In addition, about physical properties, such as a configuration and particle size, the 
difference did not have each between the coloring particle and the toner. 

[01 27] The Konica digital copier Konica7033 was converted and image formation was carried out 

using the developer shown in drawing 2 . 

[0128] Drayying 2 is the outline sectional view of the developer used for a nonmagnetic one 
component system development method. The nonmagnetic monocomponent toner 16 built in the 
toner tank 17 in drawing 2 is agitated with an impeller 15, and conveyance supply is compulsorily 
carried out on the toner supply auxiliary member 14. Thus, the incorporated toner is conveyed 
on the toner conveyance member 12 by rotation of the direction of an arrow head of this toner 
supply auxiliary member 14, and is adsorbed electrostatic and physically on that front face by 
friction. On the other hand, while lamination is carried out to homogeneity by the toner layer- 
thickness-regulation member 13, frictional electrification of the toner which adhered on the 
toner conveyance member 12 in this way is carried out. Next, as for the toner thin layer on the 
toner conveyance member 12, a latent image is developed by the front face, contact, or 
contiguity of a photo conductor 1 1 . 

[0129] The toner conveyance member 12 of a developer used what consists of a 25mm silicone 
rubber roller, and the toner supply auxiliary member 14 used the diameter as the 20mm urethane 
sponge roller. Moreover, what consists of polyurethane rubber as a toner layer-thickness- 
regulation member 13 was used, and the contact pressure force was made into 600 mN/cm. The 
copy rate was converted into a part (ppm) for A4 and 20-sheet/, and on-the-spot photo 
evaluation was carried out. The laminating mold organic photo conductor was used as a photo 
conductor. Moreover, the non-imprinted toner which remains to a photo conductor adopted the 
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approach of cleaning by the blade cleaning method. As record material to be used, the ream 
weight used the form which is 55kg, and formed the image in the lengthwise direction. 
[0130] Moreover, as image formation conditions, the line drawing whose rate of a pixel is 5% was 
used in the high-humidity/temperature environment (30 degrees C, SS^-iRH), and printing of 
50000 sheets was carried out by the printing approach of an one-sheet intermittent method. The 
image of the first stage and 50000 sheets after was evaluated. The image printed poor black, the 
halftone image, and the solid white image, and evaluated the existence of the nonuniformity of 
image concentration, fogging concentration, and a halftone image. Image concentration used 
Macbeth RD and 918 and measured reflection density absolutely. Fogging concentration 
measured by the relative reflection density which set reflection density of paper to "0." 
Moreover, the homogeneity of a halftone was judged visually and evaluated the homogeneity of a 
halftone image. The rank was evaluated as the following. 
[0131] 

Rank A: The nonuniformity to which the shape of a several existence rank D:stripe clarified 
[ existence rank C:stripe-like nonuniformity with the thin thin nonuniformity of the shape of a 
uniform image rank B:stripe without nonuniformity ] adopted the heating fixing assembly of a 
pressure-welding method as an or more several existence fixing assembly. A configuration is the 
following. 

[01 32] It has the upper roller which consists of iron of the shape of a cylinder which built the 
heater with a diameter of 30n'im which covered the front face with the tetrafluoroethylene 
perfluoroalkyi vinyl ether copolymer in the center section, and has the lower roller with a 
diameter of 30mm which consisted of silicone rubber which the front face covered with the 
tetrafluoroethylene perfluoro alkyi ether copolymer similarly. The linear pressure was set as 8.0 
N/cm and width efface of nip was set to 4.3mm. This fixing assembly was used and the linear 
velocity of printing was set as 250 mm/sec. The temperature of fixing was controlled by skin 
temperature of an upper roll, and was made into the laying temperature of 185 degrees C. In 
addition, the supply system of the Webb method which sank in poly diphenyl silicone (the 
viscosity of 20 degrees C is the thing of lOPa and s) as a cleaning device of an anchorage 
device was used. 
[0133] 
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[0134] The ferrite carrier with a volume mean particle diameter of 60 micrometers which covered 
silicone resin to each of the above-mentioned toner was mixed, and the developer whose toner 
concentration is 6% was prepared. These are made into "developer IBk" - "developer 12Bk" 

corresponding to each toner. 

[0135] The Konica digital copier 7030 which has toner recycle about a black developer 
(developer Bk) was used, and evaluation by on-the-spot photo was carried out. It is the 
configuration of the cleaning equipment by the blade method removing the toner of a transfer 
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residue, and returning it to a development counter via a conveyance device as a metliod of toner 
recycle (refer to drawing 1 ). 

[01 36] As a fixing metlnod, the heating anchorage device of a pressure-welding method was used. 
A concrete configuration is as following. 

[0137] Full is 310mm in the bore (thickness: 120 micrometers) of 30mm which covered the front 
face with the tube of PFA (tetra-PUROORO ethylene-perfluoroalkyi vinyl ether copolymer). It 
has an aluminum containing alloy with a thickness [ of the shape of a cylinder which built the 
heater in the center section ] of 0.8mm as a heating roller (upper roller). It has the pressurization 
roller (lower roller) which has iron core gold with a thickness [ 1.0mm ] of with a bore of 30mm 
with which the front face consisted of sponge-like silicone rubber (ASUKA C degree-o1^ 
hardness =48: thickness of 2mm) similarly. Nip width efface was set to 3.8mm. This anchorage 
device was used and the linear velocity of printing was set as 180 mm/sec. 
[0138] The temperature of fixing was controlled by skin temperature of an upper roll, and was 
made into the laying temperature of 180 degrees C. After evaluation printed 10,000 manuscripts 
of the rate of a pixel by one-sheet intermittent printing in the high-humidity/temperature 
environment of the RH environment 30 degrees C / 80% 5%, it was left under 4 day-and-night 
same environment, it printed solid black and a solid white image again, and measured the amount 
of electrifications to the image concentration in 4 day-and-night neglect order and fogging 
concentration, and a pan. in addition, image concentration — a solid black image — using it — 
the reflection density — made in Macbeth — RD-918 were used and concentration estimated 
absolutely, fogging concentration — a solid white image — using it — made in Macbeth — RD- 
918 were used and the relative concentration which set reflection density of paper to "O" 
estimated. A result is shown below. 
[01 39] 
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[0140] Furthermore, like the above-mentioned developer group, Y/each M / C developer group 
was prepared, and it evaluated using the color copying machine which has a middle imprint 
object. After having arranged the development counter of Y/M/C/Bk around a laminating mold 
photo conductor and developing each color on a photo conductor, respectively, it imprinted each 
color every on the middle imprint object, and after forming a full color image on a middle imprint 
object, the thing of a configuration of having the middle imprint object imprinted on the paper 
which is an image formation base material was used. In addition, cleaning of a photo conductor 
adopted the blade cleaning method. 

[0141] As a fixing method, the heating anchorage device of a pressure-welding method was used. 
Evaluation printed 10,000 manuscripts of 25% of rate of a full color pixel according to the high- 
humidity /temperature environment of the RH environment 30 degrees C / 80% by one-sheet 
intermittent printing, left them in the environment 4 and evaluated the difference of the 
chroma in the neglect order by the color difference. The color difference evaluated by the 
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following technique. 

[0142] That is, the color of the solid image section of the secondary color (red, blue, Green) in 

the formation images of each in neglect order was measured by Macbeth Color-Eye 7000' , and 

the color difference was computed using the CMC (2:1) color difference type. 

[0143] With [ the color difference searched for by the CMC (2:1) color difference formula ] five 

[ or less ], it is the level which can permit change of the tint of the formed image. 

[0144] 

[Table 5] 









mmm 1 3 


mm iBk~JM»jic 


2 


itmi 1 3 


mmt SSk-ilitSlJ 6C 


8 



[0145] 

[Effect of the Invention] Set the arithmetic mean value of shape factor SF-1 of a toner to 1 20- 
1 70, and the ratio (SF-1 /SF-2) of the arithmetic mean value of shape factor SF-2 is set to 
1.10-1.52. And by making into several 5.0% or less the particle which exists in the range of or 
more 0.60 the less than 1.00-micrometer projected area diameter measured by the flow type 
particle image analysis apparatus Also in a nonmagnetic one component system development 
method, a binary system development method, and a color electrophotography method, the 
image property which was excellent also in long-term running is acquired. 
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